The title salt, [V(C 9 + monocation.
The title salt, [V(C 9 + monocation. Barybin et al., 2007) . However, oxidation of V(CNXyl) 6 (Barybin et al., 1998 (Barybin et al., , 2000 or of trans-(CO) 2 V(CNXyl) 4 in the presence of excess CNXyl (Barybin et al., 2000) with the ferrocenyl cation provides the stable 16-electron cation [V(CNXyl) 6 ] + ( Fig. 1) . Also of interest are observations of [M(CO) 7 ] + (M = Nb, Ta) species in the gas phase and unsuccessful attempts to detect [V(CO) 7 ] + under the same conditions (Ricks et al., 2009) . On this basis, isolation of the title compound, [V(CNXyl) 7 ] + I À , was a totally unexpected result. Only one homoleptic seven-coordinate vanadium complex with only monodentate ligands has been previously reported, viz. K 4 [V(CN) 7 ]Á2H 2 O (Levenson & Towns, 1974) .
Chemical context
Oxidation of [M(CO) 6 ] À (M = Nb, Ta) with one equivalent of I 2 in the presence of excess CNXyl gives the 18-electron uncharged molecular complexes M(CNXyl) 6 I bearing only six ISSN 2056-9890 Figure 1
Scheme showing preparation and transformations of some isocyanide complexes of group 5 metals. isocyanide ligands (Fig.1, see: Barybin et al., 2007) . Anionexchange reaction between [Ta(CNXyl) (Barybin et al., 2007) . Rehder et al. (1999) have isolated only trans-V(CNXyl) 4 I 2 being formed in a similar oxidation reaction from [V(CO) 6 ] À . We report herein that the 18-electron intermediate ionic complex [V(CNXyl) 7 ] + I À , which is formed and stable at low temperatures, can be isolated from the last reaction (Fig. 1) . It is soluble in THF but insoluble in toluene. At room temperature in THF, it completely decomposes during seven to ten days to produce trans-V(CNXyl) 4 I 2 (based on X-ray, NMR and IR data), free CNXyl and V(CNXyl) 6 (based on NMR and IR studies).
Structural commentary
The cation and anion in the title compound are separated in the crystal structure. The asymmetric unit contains an unusual seven-coordinate vanadium(I) cation, [V(CNXyl) 7 ] + , and two iodide anions, each of which is located on a different glide plane (Fig. 2) . No solvent molecule is present regardless of potentially solvent-accessible volumes of 49 Å 3 . There are some non-valent short contacts: IÁ Á ÁH-C Ar (I1Á Á ÁH51A 3.091 Å ), C Ar -HÁ Á ÁC Ar (H13AÁ Á ÁC43 2.760, H60AÁ Á ÁC40 2.898 Å ), CH 2 -HÁ Á ÁC Ar (H8CÁ Á ÁC14 2.831, H27AÁ Á ÁC21 2.770, H36AÁ Á ÁC57 2.887, H36AÁ Á ÁC58 2.765, H45AÁ Á ÁC34 2.812 Å ), CH 2 -HÁ Á ÁCH 3 (H27AÁ Á ÁC26 2.878 Å ), C Ar -HÁ Á ÁCH 3 (H41AÁ Á ÁC18 2.857 Å ). However, no significant interionic interactions are present.
The coordination polyhedron of the [V(CNXyl) 7 ] + cation is a distorted monocapped trigonal prism (Fig. 3) , supported by calculations with the HEPTA program (Maseras & Eisenstein, 1997) . Deviations (dimensionless) from three ideal geometries have been calculated using 21 real and optimal interligand angles (Maseras & Eisenstein, 1997) . The lowest deviations are 3.57 for a capped trigonal prism (C 2v ) with C55 N7-Xyl as a capping ligand, 5.69 for a capped octahedron (C 3v ) with C10 N2-Xyl as a capping ligand, and 13.86 for a pentagonal bipyramid (D 5h ) with the C28 N4-Xyl and C37 N5-Xyl ligands being in the axial positions.
The V-C distances vary from 2.002 (4) to 2.062 (4) Å , with the exception for the capping ligand which is associated with the longest bond, V1-C55 = 2.107 (3) Å . For the six ligands, the C N triple-bond lengths lie in a very narrow interval from 1.160 (4) to 1.165 (4) Å . The value for the capping ligand is 1.152 (4) Å (C55-N7). At the same time, all C N distances are about the same, as in most free isocyanides (1.14 to 1.16 Å ) found in the Cambridge Structural Database (Groom & Allen, 2014) . The V-C N angles are nearly linear (see: Fig. 3) , having values between 175.7 (3) and 177.7 (3) . . It should be noted that the C N bond length and the C N-C angle of the capping ligand (C55 N7-Xyl) correspond to a nearly unperturbed isocyanide molecule.
Database survey
According to the Cambridge Structural Database (CSD version 5.35 with updates, Groom & Allen, 2014) Collazo et al., 1996) .
Synthesis and crystallization
All synthetic manipulations were performed under vacuum or an atmosphere of purified argon, using Schlenk glassware, drybox techniques and absolute solvents. 6 mmol) in THF (50 ml) was added to the cold stirred reaction mixture, keeping its temperature below 208 K. The red reaction mixture was stirred overnight at 208 K. Then the mixture was allowed to warm up and filtered at room temperature. The white filter cake ([Et 4 N]I) was washed with THF (2 Â 10 ml). All but ca 10 ml of THF was evaporated from the resulting solution under reduced pressure. Toluene (200 ml) was added to the residue, and the mixture was stirred at room temperature for several minutes. The dark-red precipitate was filtered off, washed with toluene (3 Â 10 ml) and dried under dynamic vacuum. Most toluene was evaporated from the remaining toluene solution to give previously studied green single crystals of [V(CNXyl) 4 I 2 ](thf). For its crystal and molecular structure, see : Rehder et al. (1999) .
A nearly saturated THF solution (at room temperature) of [V(CNXyl) 7 ]I (ca 20 ml) was placed into one ampoule of an H-shaped Schlenk vessel. Some reduced pressure was formed inside the vessel. Most solvent was slowly evaporated from the solution during eight hours into the second ampoule by cooling it with cold isopropyl alcohol (initial temperature was 223 K), producing several red single crystals of the title compound inside the first ampoule. The crystals were cut into smaller pieces prior to X-ray studies.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 1 . The hydrogen atoms were positioned geometrically (C-H distance = 0.950 Å for aromatic, 0.980 Å for methyl hydrogen atoms) and refined as riding atoms with U iso (H) = 1.2U eq (C) for aromatic and 1.5U eq (C) for Data collection: SMART (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2003) ; data reduction: SAINT (Bruker, 2003 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and publCIF (Westrip, 2010) .
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